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WIRELESS COMMUNICATIONS SYSTEM 

5 Cross-Reference to Related Application : 

This is a continuation of copending International Application 
PCT/DE99/01948 , filed July 1, 1999, which designated the 
United States . 

f^O Background of the Invention : 
Cl Field of the Invention : 

fU In many communications systems, terminals which can be used 
iy for different purposes such as, e.g., the transmission of 

voice, video, fax, file, program and/or measurement data, are 
5l5 increasingly coupled to the systems wirelessly. Such mobile 
% terminals are frequently coupled via a multi-channel air 

interface to a base station, which in turn, is connected to a 
communication network. In the text which follows, mobile 
terminals are also understood to be so-called cordless 
20 terminals. Via the base station, connections are established 
between the mobile terminals coupled to it and other 
terminating equipment connected to the communication network. 
In that configuration, the base station acts, among other 
things, as converter between transmission protocols used in 
25 the communication network and transmission protocols of the 
air interface. 
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The type of wireless network connection described is used a 
lot, especially in the case of mobile terminals for voice 
communication. In this connection, the invention relates to a 
5 communications system which is also provided for voice 
communication and comprises a base station which can be 
connected to a communication network and mobile terminals 
coupled to it wirelessly. 

r%0 Base stations provided for voice communication have hitherto 
-J been known which have to be operated on an ISDN communication 
fU network such as, e.g. the public telephone network. It is 
W possible to create connections between the mobile terminals 
=^ and other terminating equipment connected to the ISDN 
communication network via such base stations. For this 
purpose, the base stations are equipped for converting between 
an ISDN transmission protocol used in the ISDN communication 
network and a transmission protocol of the air interface. 

2 0 It is frequently also possible to transmit data of other 

categories such as, for example, video data or file data to be 
exchanged when a portable computer is connected wirelessly to a 
data network, between the ISDN communication network and mobile 
terminals via the base station in parallel with the voice 

2 5 transmission. Differently from digitized voice signals which are 
to be transmitted at their largely constant data rate, file data. 
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to be transmitted frequently, however, occur in bursts, that is 
to say at a greatly varying data rate. Since an ISDN 
communication network is designed for synchronized data 
transmission and does not, therefore, allow the bandwidth to be 
5 varied dynamically, an overload situation can occur during a 
transmission of burst -type file data if the data rate of the 
file data temporarily exceeds a predetermined transmission 
bandwidth. To avoid such a situation, the file data must either 
be buffered - which delays their transmission - or a 
10 transmission bandwidth must be provided which is dimensioned in 
accordance with the peak data rate to be expected, which is 
often relatively high. 

In many cases, data must be exchanged between a mobile 
15 terminal and an external data network such as, for example, 

the Internet or another network provided for the communication 
of data processing systems. However, in the case of a base 
station which must be operated on an ISDN communication 
network, such a data exchange requires an additional facility 
20 such as, e.g. a modem or a so-called gateway computer by means 
of which the data are converted between the external data 
network and the ISDN communication network. 

Summary of the Invention : 
25 The object of the present invention is to provide a wireless 
communications system which overcomes the above -noted 
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deficiencies and disadvantages of the prior art devices and 
methods of this general kind, which is also provided for voice 
communication and which is equipped with at least one base 
station and mobile terminals coupled to it wirelessly and 
5 which allows a data exchange via external data networks with 
little expenditure . 

With the above and other objects in view there is provided, in 
accordance with the invention, a communications system with a 
10 base station and mobile terminals. The novel communications 
system has the following characteristics: 

the base station has an air interface for implementing 
wireless, first partial connections to the mobile terminals 
and a network interface to a communication network configured 
15 to establish second partial connections to further terminals, 
wherein voice data to be transmitted in each case are 
transmitted within data packets to be transmitted 
asynchronously for the first and second partial connections; 

the individual data packets each contains an address 
2 0 information item unambiguously specifying one of the mobile 

terminals or further terminals in the communication network as 
a transmission destination and directing the data packets to 
the respective transmission destination within the 
communication network; 
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the base station includes a router configured to allocate data 
packets arriving in existing first or second partial 
connections to second or first partial connections in 
dependence on the address information item contained in each 
5 data packet; and 

the mobile terminals have voice compression devices for 
compressing voice data to be transmitted from the mobile 
terminal to the base station, and/or voice decompression 
devices for decompressing voice data received by the 
vio respective mobile terminal. 

'-^ An essential advantage of the communications system according 
to the invention consists in that it can be coupled directly 

zf, to a packet -switching communication network such as, for 

rls example, the Internet or a data network, via the base station. 

12 This does not require additional facilities for converting 

data to be exchanged with the communication network such as, 
e.g., a modem or a gateway computer. Since transport of voice 
data or other user data in a communications system according 
2 0 to the invention such as in a packet -switching communication 
network is based on the asynchronous transmission of data 
packets, the data packets can be exchanged directly between 
the communications system according to the invention and a 
packet -switching communication network when a common 
25 transmission protocol such as, e.g., the Internet protocol is 
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used. The communications system according to the invention can 
thus be integrated into a packet -switching communication 
network with little expenditure which is an advantageous 
characteristic particularly with regard to the present 
5 development of ever more powerful packet -switching 
communication networks. 

Furthermore, data of other categories such as, e.g., video, 
fax, file, program or measurement data can also be transmitted 
Kio in addition to voice data, within data packets to be 

transmitted asynchronously by means of the communications 
Jjt system according to the invention. The data packets are 

S forwarded by the router by means of an address information 

item contained in the respective data packets. Since data 
i=il5 packets can be forwarded independently of the category of data 
C3 contained in the data packets, no discrimination or special 

treatment of data of different categories is required in the 
base station. Differentiation with respect to the category of 
the data to be transmitted is only necessary in a respective 
20 destination terminal. This makes it possible to transfer the 
advantages associated with an integrated voice and data 
transmission in wire-connected packet -switching communication 
networks to wireless communications systems. 

2 5 A further advantage of the communications system according to 
the invention consists in that a transmission rate with which 
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voice data or data of other categories are transmitted can be 
easily adapted to the current data volume by correspondingly 
varying the rate at which the data packets to be transmitted 
are generated and/or transmitted. 

A voice compression device contained in the mobile terminals 
is used for compressing the voice data to be sent via the air 
interface, as a result of which less transmission bandwidth is 
occupied in the air interface. Correspondingly, a voice 
decompression device contained in the mobile terminals is used 
in decompressing voice data received via the air interface 
which has been compressed before the transmission via the air 
interface in order to relieve the latter. 

In accordance with an added feature of the invention, the 
communication network is a data network for connecting data 
processing systems . 

The communications system according to the invention can be 
implemented by air interfaces according to different standards 
and a number of standards can also be combined. Advantageous 
embodiments are obtained in particular with air interfaces 
according to the ETSI Standards DECT (Digital Enhanced 
Cordless Telecommunications) , DCS (Digital Cellular System) or 
GSM (Global System for Mobile Communication) or an air 
interface according to the UMTS definition (Universal Mobile 
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Telecommunications system) proposed for standardization; also 
by means of air interfaces according to the ARI standard PHS 
(Personal Handyphone System) . 

5 In accordance with an advantageous feature of the invention, 
the base station contains a detector by means of which it is 
possible to check by means of priority information contained 
in individual data packets, whether the applications to which 
the data packets are allocated are quasi-real-time 
,,10 applications with predetermined maximum permissible packet 

transmission period. According to this further development of 
ry the invention, the base station also contains a prioritizing 
Id device which initiates a preferred transmission of data 
= packets allocated to a quasi-real-time application. In a 

flis preferred transmission of data packets, it is also possible to 
W take into consideration several different classes of priority 
to which the data packets are allocated by means of the 
priority information contained therein. 



2 0 According to a further advantageous development of the 
invention, the base station can also contain a voice 
compression device and/or a voice decompression device. The 
voice compression device is used for compressing uncompressed 
voice data to be transmitted by the other terminals to the 

2 5 mobile terminals before they are transmitted via the air 

interface. Correspondingly, the voice decompression device is 
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provided for decompressing compressed voice data to be 
transmitted by the mobile terminals to the other terminals 
before they are transmitted into the communications system. A 
base station which is equipped in this manner has the 
5 advantage that it is also possible to exchange uncompressed 
voice data with the further terminals coupled to the 
communication network which dispenses with the necessity of 
harmonizing the voice compression methods used in the 
communications system according to the invention and in the 
10 other terminals. 

^li other features which are considered as characteristic for the 
i"1 invention are set forth in the appended claims. 

rUL5 Although the invention is illustrated and described herein as 
LU embodied in a wireless communications system, it is 
1==^ nevertheless not intended to be limited to the details shown, 
since various modifications and structural changes may be made 
therein without departing from the spirit of the invention and 
20 within the scope and range of equivalents of the claims. 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
25 of specific embodiments when read in connection with the 
accompanying drawings . 
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Brief Description of the Drawings : 

Fig. 1 is a diagrammatic view of a communications system 
comprising a base station and mobile terminals which are 
5 coupled to other terminals via the base station; 

Fig. 2 is a schematic block diagram of the base station; and 

Fig. 3 is a schematic block diagram of a mobile terminal. 

10 

Description of the Preferred Embodiments : 
^7? Referring now to the figures of the drawing in detail and 
,71 first, particularly, to Fig. 1 thereof, there is seen a 

communications system comprising a base station BS and mobile 
fQ-B terminals El and E2 coupled to it wirelessly. In this 
tiJ configuration, a wireless connection is in each case indicated 
M by stylized lightning arrows. The base station BS is also 

connected to a communication network KN, e.g. to the Internet 
or to another data network provided for the communication of 
20 data processing systems. Further terminals E3 and E4 are 
coupled to the data network, which supports an Internet 
protocol (IP) in the exemplary embodiment. In addition, an 
unambiguous (with respect to the communication network KN) 
network address, i.e. in this case an IP address IPl, and 
25 respectively, IP2, is in each case allocated to the mobile 

terminals El, E2 . In addition, the mobile terminals El, E2 are 
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registered in the base station BS as being available via the 
base station BS . 



In the present exemplary embodiment, a voice connection exists 
5 in each case between the mobile terminal El and the further 

terminal E3 and between the mobile terminal E2 and the further 
terminal E4 . In these voice connections, voice signals to be 
transmitted from the further terminals E3 , E4 to the mobile 
terminals El, E2 , respectively, are digitized and compressed 
in order to reduce the data volume to be transmitted. The 
r\ compressed voice data are then inserted as user data NDl and, 
fjj respectively, ND2 into data packets to be transmitted 
Uj asynchronously. These packets are provided with an address 
= information item identifying their respective transmission 

Pds destination, i.e. with the IP addresses IPl and, respectively, 
IP2 of the mobile terminals El and E2 , and transmitted into 
the communication network KN. In the communication network KN, 
the data packets are forwarded to the base station BS by means 
of their attached IP addresses, IPl, IP2 in accordance with 
20 the Internet protocol. From the base station the data packets 
are transmitted to the mobile terminals El and, respectively, 
E2 via the air interface. 

Referring now to the diagram of Fig. 2, the base station BS 
25 contains as functional components a transceiver SEB, a router 
ROU and a network interface NS for connecting the base station 
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BS to the Gommunication network KN. In this configuration, the 
router ROU is connected, on the one hand, to the network 
interface NS via which data can be exchanged with the 
communication network KN and, on the other hand, coupled via 
logical or physical ports PI, P2, . , . PN to the transceiver 
SEB. The transceiver SEB implements an air interface, for 
example according to the DECT standard, to the mobile 
terminals El, E2 and provides a number of wireless 
transmission channels for an exchange of digital data between 
the base station BS and mobile terminals El, E2 . In this 
configuration, the wireless transmission channels are in each 
case allocated to one of the ports PI, P2, . . . PN. 

In the voice connections to the mobile terminals El, E2 , the 
data packets with the user data NDl and, respectively, ND2 and 
the IP addresses IPl and, respectively, IP2, which are 
transmitted to the base station BS via the network interface 
NS, are supplied to the router ROU by the network interface 
NS . In the router ROU, the IP address of each incoming data 
packet is read and the transmission destination of the data 
packet, which is specified by the IP address, is determined. 
Afterward, a check is made whether this transmission 
destination is a mobile terminal that can be reached via the 
base station BS . If this is so, a transmission channel of the 
air interface which is available for a connection to this 
mobile terminal is also determined, whereupon the data packet 
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is transmitted to the transceiver SEB via a port PI, P2, ... or 
PN allocated to the transmission channel found. In the 
exemplary embodiment, the mobile terminal El is coupled to the 
base station via a transmission channel allocated to the port 
5 PI and the mobile terminal E2 is coupled to the base station 
via a transmission channel allocated to the port P2 . 
Correspondingly, the data packet identified by the IP address 
IPl is transmitted via the port PI and the data packet 
identified by IP address IP2 is transmitted via the port P2 to 
AO the transceiver SEB. From the transceiver SEB, the data 

packets received via the ports PI and P2 respectively, are 
ry then transmitted via the transmission channels of the air 
Ly interface which are allocated to the ports PI and P2 , 
= respectively, to the mobile terminals El and E2 , respectively. 

ms 

Quasi -real -time transmission requires the allocation of the 
maximum available bandwidth and priority handling over non- 
critical or not-so-critical transmission. Accordingly, the 
base station may be equipped with a detector device DET which 

20 checks the data packets with respect to quasi -real -time 

requirements of applications allocated to the data packets. 
Such quasi -real -time requirements are contained in priority 
information items in individual data packets . A corresponding 
.prioritizing device PRIO in the base station (BS) then 

25 initiates a preferred transmission of the data packets that 
are found to be allocated to quasi-real- time applications. 
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Fig. 3 shows a diagram of the mobile terminal El. It contains 
as functional components a transceiver SEE, a conversion 
module UM, a compressing/decompressing device KD and an 
5 input/output module SIO for voice data. The individual 

functional components are connected in series in the order in 
which they have been enumerated. 

The data packet containing user data NDl and IP address IPl, 
10 which is sent to the mobile terminal El in the voice 
^ connection, is received by the transceiver SEE and forwarded 
IYb to the conversion module UM. In the conversion module UM, the 
i~1 user data NDl are extracted from the data packet and assembled 
r with the extracted user data contents of other data packets 

ms transmitted in the voice connection to the terminal El, to 
Ly form a continuous user data stream. The conversion module UM 
M is frequently also called segmentation and reassembly module. 
The extracted user data NDl are then supplied as part of the 
user data stream to the compressing/decompressing device KD 
20 where the user data NDl or, respectively the user data stream, 
are decompressed. As a result of the decompression, the 
original digitized voice signals DNDl are reconstructed from 
the user data NDl and are finally supplied as part of a 
decompressed user stream to the input/output device SIO where 
2 5 they are output as speech. 
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To transmit voice signals also in the reverse direction, i.e. 
from the mobile terminal El to the further terminal E3 , in the 
voice connection, the sequence described above must be 
appropriately reversed. In this case, the voice signals are 
5 input in the input/output device SIO from where they are 
supplied in digital form to the compressing/decompressing 
device KD to be compressed. The compressed voice data are then 
inserted in the conversion module UM into data packets which 
are provided with the IP address of the further terminal E3 
and are wirelessly transmitted to the base station BS by the 
transceiver SEE. In the base station BS the received data 
lu packets are then transmitted by the transceiver SEB via one of 
hi ports PI, P2, . . . PN to the router ROU where the IP 
= addresses of the data packets are used for deciding where a 

fUL5 particular data packet is to be forwarded to. In the present 
W case, the router ROU detects that the destination terminal E3 
specified by the IP address does not belong to the mobile 
terminals El, E2 coupled to the base station BS and therefore 
forwards the data packets provided with this IP address into 
20 the communication network KN via the network interface NS . In 
the communication network KN, the data packets are then 
forwarded by means of the IP addresses in accordance with the 
Internet protocol to the terminal E3 where the voice data are 
extracted from the data packets and, after decompression, are 
2 5 output as speech. 
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